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BACKGROUND: Antagonists of growth hormone-releasing hormone (GHRH) could extend the duration of response of androgen 
sensitive prostate cancers to androgen deprivation.  METHODS: We investigated the effect of new GHRH antagonists MZ-J-7-118 and 
MZ-J-7-138 and LH-releasing hormone (LHRH) antagonist Cetrorelix or castration on androgen sensitive MDA-PCa-2b and LuCaP-35 
prostate cancer models xenografted into nude mice.  Animals bearing androgen-independent LuCaP-35V prostatic cancer model were 
also treated with MZ-J-7-118.  RESULTS: Receptors for LHRH and GHRH were present in MDA-PCA-2b, LuCaP-35, and LuCaP-35V 
tumors.  GHRH antagonists increased the inhibitory effect of surgical castration and LHRH antagonists on androgen sensitive 
MDA-PCa-2b and LuCaP-35 tumors.  The time to relapse of androgen-dependent LuCaP-35 tumors was extended by GHRH 
antagonists.  Growth of androgen-independent LuCaP-35V xenografts was also significantly inhibited by MZ-J-7-118.  In MDA-PCa-2b 
tumors treatment with MZ-J-7-118 caused a significant decrease of VEGF and Cetrorelix or its combination with MZ-J-7-118 reduced 
EGF.  The Bmax of EGF receptors was significantly reduced by Cetrorelix, MZ-J-7-118 and their combination.  CONCLUSIONS: Our 
findings suggest that the use of a combination of antagonists of GHRH and LHRH could improve the therapy for androgen sensitive 
prostate cancer.  Antagonists of GHRH could be also considered for treatment of androgen-independent prostate cancers.
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Background: Blockade of androgen activity is a major effective therapy for advanced prostate cancer.  Estrogen analogs have been 
used for prostate cancer therapy for years presumably by inhibiting testosterone biosynthesis, but with considerable adverse events 
due to their classic estrogenic activity.  With the discovery of the estrogen receptor (ER) β and its presence in prostate tumor cells, 
evaluation of estrogen analogs with less classic estrogenic activity in prostate cancer therapy is emerging.  Methods: The effects of 
17α-estradiol (αE2), a stereo-isomer of 17β-estradiol (βE2), on dihydrotestosterone (DHT)-induced cell growth and gene expressions 
were examd. in androgen-dependent LAPC-4 prostatic tumor cells and in LAPC-4 xenograft animals, and compared to those of βE2.  
Results: Both αE2 and βE2 attenuated DHT induction of PSA gene expression, cell proliferation, and cell growth in cultured LAPC-4 
cells.  The inhibition of cell proliferation was assocd. with a blockade of DHT-induced cyclin A and cyclin D1 expression by αE2 and 
βE2.  In LAPC-4 xenograft mice, αE2 significantly inhibited tumor growth without altering the plasma testosterone level, while βE2 
failed to inhibit tumor growth even though it significantly inhibited PSA gene expression.  Conclusion: αE2 is an effective agent for 
inhibition of DHT-induced PSA, cyclin A, cyclin D1 gene expression, and cell proliferation in LAPC-4 cells, and tumor growth in LAPC-4 
xenograft mice.
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Answer 5:

Grafting of testis tissue from immature animals to immunodeficient mice results in complete spermatogenesis, albeit with varying 
efficiency in different species.  The objectives of this study were to investigate if grafting of horse testis tissue would result in 
spermatogenesis, and to assess the effect of exogenous gonadotropins on xenograft development.  Small fragments of testis tissue 
from 7 colts (2 wk to 4 years of age) were grafted under the back skin of castrated male immunodeficient mice.  For 2 donor animals, 
half of the mice were treated with gonadotropins.  Xenografts were analyzed at 4 and 8 mo post-transplantation.  Spermatogenic 
differentiation following grafting ranged from no differentiation to progression through meiosis with appearance of haploid cells.  
Administration of exogenous gonadotropins appeared to support post-meiotic differentiation.  For more mature donor testis samples 
where spermatogenesis had progressed into or through meiosis, after grafting an initial loss of differentiated germ cells was obsd. 
followed by a resurgence of spermatogenesis.  However, if haploid cells had been present prior to grafting, spermatogenesis did not 
progress beyond meiotic division.  In all host mice with spermatogenic differentiation in grafts, increased wt. of the seminal vesicles 
compared to castrated mice showed that xenografts were releasing testosterone.  These results indicate that horse spermatogenesis 
occurs in a mouse host albeit with low efficiency.  In most cases, spermatogenesis arrested at meiosis.  The underlying mechanisms 
of this spermatogenic arrest require further investigation.
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Radiation therapy is a std. treatment for prostate cancer (PC).  The postulated mechanism of action for radiation therapy is the 
generation of reactive oxygen species (ROS).  Adjuvant androgen deprivation (AD) therapy has been shown to confer a survival 
advantage over radiation alone in high-risk localized PC.  However, the mechanism of this interaction is unclear.  We hypothesize that 
androgens modify the radioresponsiveness of PC through the regulation of cellular oxidative homeostasis.  Using androgen receptor 
(AR)+ 22rv1 and AR- PC3 human PC cell lines, we demonstrated that testosterone increased basal reactive oxygen species (bROS) 
levels, resulting in dose-dependent activation of phospho-p38 and pAKT, and increased expression of clusterin, catalase, and 
manganese superoxide dismutase.  Similar data were obtained in three human PC xenografts; WISH-PC14, WISH-PC23, and CWR22, 
growing in testosterone-supplemented or castrated SCID mice.  These effects were reversible through AD or through incubation with a 
reducing agent.  Moreover, testosterone increased the activity of catalase, superoxide dismutases, and glutathione reductase.  
Consequently, AD significantly facilitated the response of AR+ cells to oxidative stress challenge.  Thus, testosterone induces a 
preset cellular adaptation to radiation through the generation of elevated bROS, which is modified by AD.  These findings provide a 
rational for combined hormonal and radiation therapy for localized PC.
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Genomic signaling mechanisms require a relatively long time to get into action and represent the main way through which steroid 
hormones affect target cells.  In addn., steroids may rapidly activate cellular functions by non-genomic signaling mechanisms 
involving membrane sites.  Understanding in depth the mol. mechanisms of the non-genomic action represents an important frontier 
for developing new and more selective pharmacol. tools for endocrine therapies.  In the present study, we report that 
membrane-impermeable testosterone-bovine serum albumin (BSA) acts synergistically with paclitaxel in modifying actin and tubulin 
cytoskeleton dynamics in LNCaP (androgen sensitive) and DU-145 (androgen insensitive) human prostate cancer cell lines.  In addn., 
coincubation of either cell line with testosterone-BSA and paclitaxel induced inhibition of cell proliferation and apoptosis.  Finally, in vivo 
expts. in LNCaP and DU-145 tumor xenografts in nude mice showed that both agents decrease tumor mass, whereas 
testosterone-BSA enhances the effect of paclitaxel.  Our findings suggest that chronic activation of membrane androgen receptors in 
vitro and in vivo facilitates and sustains for a longer time the antitumoral action of cytoskeletal acting agents.
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 In contrast, no response was induced by dutasteride in nude mice bearing androgen-independent PC-3 human prostatic 
cancer xenografts.  Conclusions: These results document that testosterone is not as potent as DHT but does stimulate 
prostate cancer growth, thus combining castration with dutasteride enhances therapeutic efficacy.

Purpose: Prostatic dihydrotestosterone (DHT) concn. is regulated by precursors from systemic circulation and prostatic enzymes of 
androgen metab., particularly 5α-reductases (i.e., SRD5A1 and SRD5A2).  Therefore, the levels of expression SRD5A1 and SRD5A2 
and the antiprostatic cancer growth response to finasteride, a selective SRD5A2 inhibitor, vs. the dual SRD5A1 and SRD5A2 inhibitor, 
dutasteride, were compared.  Exptl. Design: Real-time PCR and enzymic assays were used to det. the levels of SRD5A1 and SRD5A2 
in normal vs. malignant rat and human prostatic tissues.  Rats bearing the Dunning R-3327H rat prostate cancer and nude mice bearing 
LNCaP or PC-3 human prostate cancer xenografts were used as model systems.  Tissue levels of testosterone and DHT were detd. 
using liq. chromatog.-mass spectrometry.  Results: Prostate cancer cells express undetectable to low levels of SRD5A2 but elevated 
levels of SRD5A1 activity compared with nonmalignant prostatic tissue.  Daily oral treatment of rats with the SRD5A2 selective 
inhibitor, finasteride, reduces prostate wt. and DHT content but did not inhibit R-3327H rat prostate cancer growth or DHT content in 
intact (i.e., noncastrated) male rats.  In contrast, daily oral treatment with even a low 1 mg/kg/d dose of the dual SRD5A1 and SRD5A2 
inhibitor, dutasteride, reduces both normal prostate and H tumor DHT content and wt. in intact rats while elevating tissue testosterone.  
Daily oral treatment with finasteride significantly (P < 0.05) inhibits growth of LNCaP human prostate cancer xenografts in intact male 
nude mice, but this inhibition is not as great as that by equimolar oral dosing with dutasteride.  This anticancer efficacy is not equiv., 
however, to that produced by castration.  Only combination of dutasteride and castration produces a greater tumor inhibition (P < 0.05) 
than castration monotherapy against androgen-responsive LNCaP cancers.

 
Abstract
 

Pharmacologic Basis for the Enhanced Efficacy of Dutasteride against Prostatic Cancers.     Xu, Yi; Dalrymple, Susan L.; 
Becker, Robyn E.; Denmeade, Samuel R.; Isaacs, John T.    Sidney Kimmel Comprehensive Cancer Center at Johns Hopkins,  
Baltimore,  MD,  USA.    Clinical Cancer Research  (2006),  12(13),  4072-4079.  Publisher: American Association for Cancer Research,  
CODEN: CCREF4  ISSN: 1078-0432.  Journal  written in English.    CAN 146:74712    AN 2006:642703    CAPLUS   (Copyright (C) 
2008 ACS on SciFinder (R))  

 
Bibliographic Information
 

22 August 2008 Page: 3SciFinder



Bibliographic Information
 
Answer 9:

Most prostate cancer patients develop androgen-independent recurrent prostate tumors a few years after androgen ablation therapy.  
No therapy, however, has been shown to substantially extend survival in these patients.  Previously, we reported that androgen 
suppresses the growth of androgen-independent LNCaP prostate tumor cells both in vitro and in vivo.  In cell culture, androgen 
receptor (AR)-rich androgen-independent LNCaP 104-R1 cells adapt to growth suppression by androgen and then their growth is 
androgen stimulated.  Because maintaining androgen dependency of prostate tumor cells should prolong the usefulness of androgen 
ablation therapy, we detd. if androgen-independent prostate tumors would revert to an androgen-stimulated phenotype in vivo upon 
androgen treatment.  Growth of the LNCaP 104-R1 tumors was suppressed by androgen, but tumors then adapted to suppression by 
androgen and growth became androgen stimulated.  Tumor AR and prostate-specific antigen mRNA and protein were initially high in 
104-R1 tumors but decreased during adaptation.  Subsequent removal of androgen decreased the serum prostate-specific antigen level 
further and stopped the growth of the adapted tumors.  Because androgen caused growth suppression and then reversion of 
androgen-independent tumors to an androgen-stimulated phenotype and because the growth of androgen-stimulated tumors could be 
restrained by androgen ablation, these results suggest a novel therapy for AR-pos. androgen-independent prostate cancer.
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Background: Intermittent androgen ablation (IAA) was developed with the intention of delaying progression of prostate cancer to 
androgen-independence and improving quality of life.  Our previous studies suggest that relative to dihydrotestosterone (DHT), 
testosterone (T) is a weak inducer of proliferation and a more potent inducer of differentiation.  We hypothesize that administration of 
finasteride (F), a type-II 5-α-reductase inhibitor that increases T and decreases DHT, during the IAA "off-cycle" would enhance the 
efficacy.  Methods: After LNCaP tumor establishment, nude mice were castrated and randomized to continuous androgen ablation 
(CAA), continuous androgen ablation plus finasteride (CAA + F), intermittent androgen ablation (IAA), or intermittent androgen ablation 
plus finasteride (IAA + F).  Results: After one cycle of therapy, mice treated with IAA + F had significantly less tumor growth than the 
other treatment groups (P = 0.002).  Mice treated with IAA + F had the best survival (P = 0.048) and were 3-5 times more likely to be 
alive 70 days following treatment initiation.  Conclusions: IAA with finasteride provides the most favorable tumor growth kinetics and 
survival compared to both CAA and std. IAA.
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Certain inbred mice (e.g., DBA/2J, CE) develop sex steroid producing adrenocortical tumors following gonadectomy.  This adrenal 
response is thought to result from an unopposed increase in circulating gonadotropins and/or a decrease in factor(s) of gonadal origin.  
To differentiate between these two possibilities, we utilized the NU/J strain of nude mice, which are immunol. compromised and 
therefore permissive to xenografts.  One group of female nude mice was gonadectomized, while another group of females received 
xenografts of CHO cells stably transfected with human chorionic gonadotropin (hCG).  After 1-2 mo, subcapsular adrenocortical 
neoplasms contg. sex steroid-producing cells were obsd. in both groups.  We conclude that high levels of circulating gonadotropins are 
sufficient to induce adrenocortical tumorigenesis, even in the presence of intact gonads.
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Ectopic testicular xenografting can be used to investigate spermatogenesis and as an alternative means for generating transgenic 
spermatozoa in many species.  Improving the efficiency of spermatogenesis in xenografted testicular tissue will aid in the application 
of this approach.  The present study was conducted to evaluate age-related differences in the establishment of spermatogenesis in 
grafted testicular tissue from bulls between 2 and 16 wk of life.  Testicular tissue was ectopically xenografted under the skin on the 
backs of castrated nude mice and subsequently evaluated for growth, testosterone prodn., and establishment of spermatogenesis 24 
wk after grafting.  The greatest wt. increases occurred in donor tissue from calves of the ages 2, 4, and 8 wk compared with the ages 
of 12 and 16 wk.  Recipient mouse serum testosterone concn. was at normal physiol. levels 24 wk after grafting, and no significant 
differences were detected between recipients grafted with testicular tissue from bull calves of different ages.  The development of 
germ cells to elongated spermatids were obsd. in seminiferous tubules of grafts from donor calves of the ages 4, 8, 12, and 16 wk but 
not obsd. in grafts from 2-wk donors, which contained round spermatids as the most advanced germ cell stage.  Grafts from 8-wk 
donors contained a significantly higher (10-fold) av. percentage of seminiferous tubules with elongated spermatids than all other donor 
ages.  These data demonstrate differences in the ability of testicular tissue from donor animals of different ages to establish 
spermatogenesis following ectopic testicular xenografting.
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Increases in neuroendocrine (NE) cells and their secretory products are closely correlated with tumor progression and 
androgen-independent prostate cancer.  However, the mechanisms by which NE cells influence prostate cancer growth and 
progression, esp. after androgen ablation therapy, are poorly understood.  To investigate the role of NE cells on prostate cancer 
growth, LNCaP xenograft tumors were implanted into nude mice.  After the LNCaP tumors were established, the NE mouse prostate 
allograft (NE-10) was implanted on the opposite flank of these nude mice to test whether NE tumor-derived systemic factors can 
influence LNCaP growth.  Mice bearing LNCaP tumors with or without NE allografts were castrated 2 wk after NE tumor inoculation, and 
changes in LNCaP tumor growth rate and gene expression were investigated.  After castration, LNCaP tumor growth decreased in mice 
bearing LNCaP tumors alone, and this was accompanied by a loss of nuclear androgen receptor (AR) localization.  In contrast, in 
castrated mice bearing both LNCaP and NE-10 tumors, LNCaP tumors continued to grow, had increased levels of nuclear AR, and 
secreted prostate-specific antigen.  Therefore, in the absence of testicular androgens, NE secretions were sufficient to maintain 
LNCaP cell growth and androgen-regulated gene expression in vivo.  Furthermore, in vitro expts. showed that NE secretions combined 
with low levels of androgens activated the AR, an effect that was blocked by the antiandrogen bicalutamide.  Because an increase in 
AR level has been reported to be sufficient to account for hormone refractory prostate cancers, the NE cell population ability to 
increase AR level/activity can be another mechanism that allows prostate cancer to escape androgen ablation therapy.
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 However, up-regulation of other survival pathways like that involving HGF in these studies could co-activate AR 
signaling.  The endogenous overexpression of genes regulating sterol biosynthesis also obsd. in castrate-resistant 
CWR22 variants delineated a clin. relevant, compensatory mechanism for overcoming androgen deprivation re-affirming 
a central role for AR signaling in this process.

Three unique variants of the CWR22 human prostate cancer xenograft model (CWR22LD1, LD2, and LD3) with a decrease in 
dependence on androgens were selected under non-castrate conditions, i.e., by outgrowth after transplantation into male NCR (AT) nu 
mice without testosterone supplementation.  These variants were unable to grow in castrated male mice.  For comparison, a second set 
of variants with even less dependence on androgens (castrate-resistant) were derived following outgrowth from CWR22 (CWR22Rv1 
and RC) or CWRLD1 (CWR22RS) after transplantation in castrated male mice.  The androgen receptor (AR) gene in the CWR22LD 
variants was transcriptionally active and was neither mutated nor significantly overexpressed compared to CWR22.  Oligonucleotide 
microarray anal. showed distinctly different profiles of dysregulated gene expression among the CWR22LD variants.  Groups of only 
26-41 genes were dysregulated greater than threefold with a different proportion of up vs. downregulated genes in each variant.  Only 
one of the castrate-resistant variants (CWR22Rv1) had a highly overexpressed AR gene but AR in this variant and the two other 
castrate-resistant variants, CWR22 RS and RC, was not mutated beyond that seen in CWR22.  In contrast to the CWR22LD variants, 
a total of 342, 295, and 222 genes were dysregulated at least threefold in CWR22Rv1, CWR22RS, and CWR22RC, resp., differing as 
well in the proportion of up vs. downregulated genes.  Many of the genes dysregulated in CWR22LD1, LD2, and LD3 were further 
dysregulated in CWR22Rv1, RC, or RS.  The most downregulated gene was microseminoprotein beta (MSPB).  Along with cyclin D1, 
the most upregulated gene by an order of magnitude compared to other upregulated genes was hepatocyte growth factor (HGF) 
(scatter factor).  These results suggest that the onset in the loss of androgen dependence in CWR22 proceeds through multiple 
pathways and does not require any direct change in the status of AR.
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Fibroblast growth factor 8 (FGF8) has been shown to play a key role in prostate carcinogenesis.  It was initially cloned as an androgen 
induced protein in mouse mammary cancer SC3 cells.  In this study, we examd. if FGF8 was also regulated by the androgen receptor 
in human prostate cancer.  FGF8b protein expression in resected clin. prostate cancer correlated closely with expression of the 
androgen receptor (AR).  In the androgen sensitive CWR22 prostate xenograft, we obsd. up-regulation of FGF8b immunoreactivity in 
testosterone supplemented mice while castration markedly reduced its signal.  Furthermore, FGF8b protein expression in AR pos. 
LNCaP cells was similarly enhanced by androgens.  The proximal promoter of the human FGF8 gene was cloned into a luciferase 
reporter construct (FGF8.luc).  FGF8.luc activity in AR pos. LNCaP and SC3 cells was increased 2.5-fold by androgens.  In AR neg. 
DU145 cells, maximal induction of FGF8.luc required both co-transfection of the AR and the presence of androgens.  The 
anti-androgen bicalutamide completely abolished AR mediated FGF8.luc induction.  Deletion constructs from FGF8.luc have further 
defined an active promoter region and an androgen responsive region.  Nucleotide anal. of this androgen responsive region has 
revealed putative androgen response elements.  Finally, using ChIP assays we confirmed in vivo interaction between the AR and the 
androgen responsive region of the FGF8 promoter.  Taken together these data provide first evidence that expression of the mitogen 
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 The results obtained in these related and highly relevant models of human prostate cancer suggest that ZD1839 may 
have a role in enhancing existing treatments of androgen-dependent and -independent forms of this disease in patients.

These studies examd. the effect of the epidermal growth factor receptor (EGFR) tyrosine kinase inhibitor ZD1839 (Iressa) on CWR22 
prostate tumors in nude mice.  The effect of ZD1839 was also examd. in combination with either bicalutamide (Casodex) or cytotoxic 
agents against a hormone-dependent or -independent variant of CWR22, resp.  The xenografts were grown for 4-7 days, then tumor 
measurements were made and therapy initiated.  ZD1839 and bicalutamide were given p.o. on a once-daily, 5-day schedule for 2 
successive weeks.  Carboplatin and paclitaxel were given every 3-4 days for a total of four doses.  Measurements of tumor vol. were 
made twice weekly during treatment and for 2 wk after treatment.  The effect of ZD1839 on EGFR function was assessed by Western 
blotting of EGFR and its phosphorylated form in CWR22 and variant tumors before and after treatment with this agent.  ZD1839 at its 
max. tolerated dose (150 mg/kg) inhibited the growth of androgen-dependent CWR22 by 54%, and the growth of two variants with 
different degrees of androgen independence and androgen receptor gene expression (CWR22LD1 and CWR22RV1) by 76%.  The 
effects of ZD1839 were similar to those recorded for phosphorylation of EGFR as detd. by Western blotting.  Co-administration of 
ZD1839 at its max. tolerated dose markedly increased the antiproliferative action of the antiandrogen bicalutamide against 
CWR22LD1.  In fact, combining ZD1839 with a suboptimal dose of bicalutamide was more effective than a higher dose of 
bicalutamide alone.  Co-administration of ZD1839, which required a 2-3-fold attenuation of dose to avoid toxicity, also markedly 
increased the therapeutic activity of carboplatin and paclitaxel against CWR22RV1, bringing about regression to a degree not seen with 
either agent alone.  Tumor-free mice were seen only with the combination of ZD1839 and paclitaxel.
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BACKGROUND.  Intermittent androgen suppression (IAS) has been proposed as a method of delaying the onset of 
androgen-independent growth in prostate cancer.  While several pilot studies have demonstrated the feasibility of such a treatment, no 
study to date has defined the effect of IAS on survival.  METHODS.  We developed an IAS protocol for mice bearing the LuCaP 23.12 
human prostate cancer xenograft, with each cycle consisting of 1 wk of androgen replacement with a testosterone pellet followed by 3 
wk of androgen withdrawal.  Mice that responded to castration with a 40% or greater decrease in serum prostate-specific antigen (PSA) 
were randomized to treatment with either continuous androgen suppression (CAS) or IAS.  Serum PSA, tumor vol., and overall survival 
were monitored.  RESULTS.  A total of 75 mice met the randomization criteria.  There was no significant difference of survival between 
animals treated with CAS or IAS (185 vs. 239 days, P = 0.1835).  Serum PSA showed evidence of cycling with hormonal manipulation.  
No cycling was noted in tumor vol.  CONCLUSIONS.  IAS is not assocd. with a decrease in survival compared to CAS, yet in patients 
may offer quality-of-life improvements.  Further studies of IAS in the setting of Institutional Review Board (IRB) approved clin. trials 
should be encouraged.
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Adrenocortical carcinomas are rare malignant tumors.  They have a poor prognosis, as they are often diagnosed late and are usually 
resistant to chemotherapy.  The lack of a suitable animal model for these tumors has been a major obstacle to the evaluation of new 
therapeutic agents.  The aim of this study was to establish and characterize xenografts of the human adrenocortical carcinoma NCI 
H295R cell line as a model of adrenocortical carcinoma for future therapeutic trials.  This cell line was s.c. injected (6 × 106 cells) into 
nude mice (n = 20).  Solid tumors were locally measurable after 45 days at 90% of the inoculation sites.  The xenografts were similar 
histol. to the original adrenocortical carcinoma from which the cell line was derived.  The xenografts precisely reproduced the 
dysregulation of the insulin-like growth factor (IGF) system [overexpression of the IGF-II and IGF-binding protein-2 (IGFBP-2) genes] 
typical of adrenocortical carcinoma.  Similarly to adrenocortical carcinomas, human IGFBP-2 (but not IGF-II) was secreted in mouse 
plasma.  17-Hydroxyprogesterone We analyzed steroid prodn. (cortisol, 17-hydroxypregnenolone, 17-hydroxyprogesterone, 
dehydroepiandrosterone, Δ4-androstenedione, 11-deoxycortisol, corticosterone, and testosterone).  Xenografts produced all three class 
of steroids, with the preferential prodn. of androgens of the Δ4 pathway.  The H295R xenograft model is a good model of human 
adrenocortical carcinoma, as it mimics dysregulation of the IGF system usually found in these tumors.  It also produces IGFBP-2 and 
steroids that can be used as tumor markers.  This model may therefore be useful for evaluating therapeutic agents.
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FGF8 in prostate cancer is, at least in part, regulated by the androgen receptor at the transcriptional level.
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Background: The immunostaining features of the androgen receptor (AR) have been studied in prostate cancer (CaP) to predict the 
outcome of androgen deprivation therapies.  We have developed an automatic video color image anal. system for quantitation of AR 
expression in large samples of prostatic nuclei.  Methods: Essential criteria of immunostaining have been examd. to establish a linear 
relationship between AR protein content and mean optical d. (MOD) of the immunoperoxidase-substrate reaction product.  Titrn. of 
monoclonal AR antibody, F39.4.1, and concn. and reaction time of substrate were optimized using color video image anal.  The 
methodol. was tested twice.  First, CWR22 human CaP xenograft specimens, harvested from testosterone (T)-stimulated, castrated 
and T-resupplemented mice, were immunostained to demonstrate the dependence of AR expression on serum androgen levels.  
Second, AR expression was measured in archived clin. specimens.  Results: In CWR22 tumor-bearing mice castrated for 6 days, AR 
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 In conclusion, the results show for the first time that the non-steroidal anti-androgen bicalutamide acquires agonistic 
properties during long-term androgen ablation.  These findings may have repercussions on the natural course of prostate 
cancer with androgen deprivation and on strategies of therapeutic intervention.

Advanced prostate cancer is treated by androgen ablation and/or androgen receptor (AR) antagonists.  To investigate the mechanisms 
relevant to the development of therapy-resistant tumors, the authors established a new tumor model which closely resembles the 
situation in patients who receive androgen ablation therapy.  Androgen-sensitive LNCaP cells were kept in androgen-depleted medium 
for 87 passages.  The new LNCaP cell subline established in this manner.  LNCaP-abl, displayed a hypersensitive biphasic 
proliferative response to androgen until passage 75.  Maximal proliferation of LNCaP-abl cells was achieved at 0.001 nM of the 
synthetic androgen methyltrienolone (R1881), whereas 0.01 nM of this compd. induced the same effect in parental cells.  At later 
passages (> 75), androgen exerted an inhibitory effect on growth of LNCaP-abl cells.  The non-steroidal anti-androgen bicalutamide 
stimulated proliferation of LNCaP-able cells.  AR protein expression in LNCaP-abl cells increased approx. fourfold.  The basal AR 
transcriptional activity was 30-fold higher in LNCaP-abl than in LNCaP cells.  R1881 stimulated reporter gene activity in LNCaP-able 
cells even at 0.01 nM, whereas 0.1 nM of R1881 was needed for induction of the same level of reporter gene activity in LNCaP cells.  
Bicalutamide that acts as a pure antagonist in parental LNCaP cells showed agonistic effects on AR transactivation activity in 
LNCaP-abl cells and was not able to block the effects of androgen in these cells.  The non-steroidal AR blocker hydroxyflutamide 
exerted stimulatory effects on AR activity in both LNCaP and LNCaP-abl cells; however, the induction of reporter gene activity by 
hydroxyflutamide was 2.4- to 4-fold higher in the LNCaP-abl subline.  The changes in AR activity were assocd. neither with a new 
alteration in AR cDNA sequence nor with amplification of the AR gene.  Growth of LNCaP-abl xenografts in nude mice was stimulated 
by bicalutamide and repressed by testosterone.
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Evidence of pluripotent human prostate stem cells in a human prostate primary xenograft model.     Huss Wendy 
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Testosterone inhibits the growth of Ehrlich's mouse ascites cancer transferred to castrated male hamsters, but does not influence such 
growth in castrated females.  The reason for this is not known.
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A new human prostate tumor cell line (ALVA-31) has been established from a biopsy specimen of primary tumor obtained during 
prostatectomy.  The cell line has been maintained for more than 48 mo in stable growth.  The in vitro doubling time was detd. to be 
approx. 26 h.  The chromosome no. ranged from 24-112, with a model no. of 59 tested over several time points throughout continuous 
culture.  Karyotypic anal. of late-passaged cells demonstrated approx. 70 human chromosomes, 8-14 markers, and two X 
chromosomes without a Y chromosome.  Prostatic origin was confirmed by the expression of both prostate specific antigen and 
prostatic acid phosphatase, using specific antisera and immunoradiolabelling techniques.  Prostate tumor xenografts were grown in 
intact male, castrated male, and female athymic mice; however, the rate of tumor growth was clearly dependent upon serum 
testosterone levels.
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MOD decreased to 57% of T-stimulated, intact mice.  After 72 h of T treatment, AR MOD returned to the level measured in 
T-stimulated, intact mice.  Sixteen radical prostatectomy specimens and 16 transurethral resection of prostate (TURP) specimens were 
double-labeled with F39.4.1 and anti-cytokeratin MAb (13βE12) specific for basal epithelial cells.  Benign epithelial cells exhibited lower 
AR MOD in prostatectomy compared to TURP specimens.  Differences in AR immunostaining intensity may have resulted from 
differences in tissue fixation of whole organ vs. small tissue specimens.  Conclusions: AR immunostaining can be quantitated 
accurately using optimized immunohistochem. criteria and video image anal.
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Estrogen and progestogen receptors have been demonstrated in human pancreatic adenocarcinoma tissue.  Tumor growth 
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A new human prostate tumor cell line (ALVA-31) has been established from a biopsy specimen of primary tumor obtained 
during prostatectomy.  The cell line has been maintained for more than 48 months in stable growth.  The in vitro doubling 
time was determined to be approximately 26 hr.  The chromosome number ranged from 24-112, with a modal number of 
59 tested over several time points throughout continuous culture.  Karyotypic analysis of late-passaged cells 
demonstrated approximately 70 human chromosomes, 8-14 markers, and two X chromosomes without a Y chromosome.  
Prostatic origin was confirmed by the expression of both prostate specific antigen and prostatic acid phosphatase, using 
specific antisera and immunoradiolabelling techniques.  Prostate tumor xenografts were grown in intact male, castrate 
male, and female athymic mice; however, the rate of tumor growth was clearly dependent upon serum testosterone 
levels.
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INTRODUCTION: The phenotypic plasticity of the human prostate stem cell within human prostate tissue was examined 
to determine the response of the stem cell to changes in the androgenic environment.  METHODS: Prostate xenografts 
were transplanted into athymic nu/nu mice implanted with testosterone pellets, allowed to establish for 1 month time point, 
the hosts were castrated and pellets removed, and following 1 month of androgen deprivation, the hosts were stimulated 
with androgen for 2 days to induce proliferation of the residual population of stem cells (2-month time point).  RESULTS: 
Glands in benign xenografts harvested at the 1- and 2-month time points contained basal cell layers that expressed p63 
and high molecular weight cytokeratin, and in which essentially all of the cellular proliferation was localized, consistent with 
the proposed localization of the prostate stem cell.  Benign glandular structures in the xenografts were populated by basal, 
secretory epithelial, neuroendocrine (NE), or squamous cells overlaying the basal cell layer, whereas, adenocarcinoma 
glands in the xenografts resembled the original prostate cancer (CaP) tissue.  CONCLUSIONS: In this human prostate 
primary xenograft model, the residual stem cell population that survives transplantation, or androgen deprivation, 
maintains significant pluripotentiality as demonstrated by the capacity to generate progeny that differentiate along 
multiple lineages in response to microenvironmental signals, particularly along the secretory epithelial lineage in response 
to androgen, and along the NE cell lineage in response to androgen deprivation.  Copyright 2004 Wiley-Liss, Inc.
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Nb rat prostatic adenocarcinomas, previously induced by the administration of testosterone and estrogen, have been 
serially studied as heterotransplants into congenitally athymic (nude) mice and into groups of Nb rats.  This animal 
system has been used to evaluate the chemotherapeutic efficacy of 5-fluorouracil and Ftorafur.  The use of both species 
was to determine if there would be any significant difference in relative tumor growth in nude mice which lack functional T 
cells as opposed to intact Nb rats.  The autonomous tumor, 102 Pr, is the subject of the thesis presented herein.  One 
donor Nb rat bearing 102 Pr prostatic adenocarcinoma served as the donor for this experiment.  The nude mice and Nb 
rats received the transplant on the same date and were subjected to the chemotherapies outlined above and were treated 
after there was sufficient increase in tumor volume from the 2 mm3 wedge to assure growth and neovascularity (greater 
than 60 mm3).  Statistically significant data was presented revealing 5-fluorouracil to be efficacious in the treatment of 
these tumors.  Also presented is data revealing differences in growth versus time in the respective recipient animal hosts.  
It is suggested herein that this combination animal model system could be used for screening potential cytotoxic 
chemotherapeutic agents.
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as xenografts in nude mice is promoted by testosterone and retarded by cyproterone acetate but is not influenced by 
estrogens, progestogens, or their antagonists, although estrogen receptors were demonstrated in xenograft cytosol.  A 
new sensitive microassay technique for sex steroid receptors which relies on affinity chromatography was used in this 
study.  With this assay, androgen receptors were detected in five fresh human pancreatic adenocarcinoma specimens 
(three male), two pancreatic cancer cell lines (Mia PaCa 2 and Ger), one xenograft tumor which responded to androgens, 
five specimens of normal adult pancreas (two male), and a pool of fetal pancreatic tissue.  The similarity of the androgen 
receptor in pancreatic carcinoma to that of classical androgen target organs was demonstrated by sedimentation behavior 
and competitive binding studies.  The improved sensitivity of the microassay allowed low levels of estrogen, androgen, 
and progesterone receptors to be detected in normal adult pancreatic tissue.

22 August 2008 Page: 12SciFinder


